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Brazil, China and India have seen falling poverty in their reform periods, but to varying degrees and for different reasons. History left China with favorable initial conditions for rapid poverty reduction through market-led economic growth; at the outset of the reform process there were ample distortions to remove and relatively low inequality in access to the opportunities so created, though inequality has risen markedly since. By concentrating such opportunities in the hands of the better off, prior inequalities in various dimensions handicapped poverty reduction in both Brazil and India. Brazil's recent success in complementing marketThis paper-a product of the Director's office, Development Research Group-is part of a larger effort in the department to monitor and explain progress against poverty in developing countries. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at mravallion@worldbank.org.
oriented reforms with progressive social policies has helped it achieve more rapid poverty reduction than India, although Brazil has been less successful in terms of economic growth. In the wake of its steep rise in inequality, China might learn from Brazil's success with such policies. India needs to do more to assure that poor people are able to participate in both the country's growth process and its social policies; here there are lessons from both China and Brazil. All three countries have learned how important macroeconomic stability is to poverty reduction.
The long-standing debates about how best to fight poverty in the developing world are reflected in the experiences of Brazil, China and India. All three countries have embarked on programs of market-oriented economic reforms. China was the first, where 25 years of a control economy left large potential gains from reform by the time that process started in the late 1970s.
Brazil and India followed in earnest in the early to mid 1990s, though (in both cases) there had been tentative earlier efforts at reform.
All three have also seen progress against poverty in their reform periods, though at differing rates. In terms of the pattern of growth and distributional change, China and India have had more in common; both have seen rapid growth, but with rising inequality (with more of both in China). Brazil saw little growth but falling inequality.
There are some similarities among the three countries in their policies over the last 15 years, notably in the importance attached to macroeconomic stability, especially bringing inflation under control. But there are some big differences too, such as in the role played by policies directly aimed at redistributing incomes. When one looks more closely at their histories and policy regimes, Brazil and India turn out to have more in common with each other than with China. But each of these countries has something to teach the others. And other developing countries that have been less successful against poverty can learn from both the strengths and weaknesses of the approaches taken by all three countries. This paper does not attempt to survey the (large) literature on poverty and growth in these countries, and many important contributions are not explicitly mentioned. It aims more narrowly to distill a few key lessons from a World Bank research project that has tried to measure and understand the progress against poverty of these three countries. The paper starts with a comparison of their overall performances, before examining each in turn. The last section tries to draw out some themes and lessons.
Performance against poverty
National household surveys are used for measuring poverty and inequality all three countries, supplemented by data on prices and from the national accounts and population censuses. Thankfully, all three countries have a time series of reasonably comparable national sample surveys spanning their reform periods. (China's first such survey is for 1981, just after reforms began. For Brazil and India the surveys include pre-reform periods.) The surveys measure household incomes (for Brazil and China) and household consumption expenditures (for India). (I will return to this difference.) For most of the discussion, a common poverty line is used, set at $1.25 a day converted using purchasing power parity (PPP) exchange rates for consumption in 2005; this is the average poverty line found in the poorest 15 countries. I will also use a line of $2.00 a day at 2005 PPP, which is the median poverty line for all developing counties with the available data . Differences with national poverty lines will also be noted. Poverty is measured by the headcount index, namely the percentage of the population living in households with income per person below the poverty line. Inequality is measured by the Gini index, given by half the mean absolute difference between all pairs of incomes normalized by the overall mean.
2 Growth rates are measures from national accounts.
There are a number of issues concerning the data sources, as reviewed in the Appendix. Table 1 provides summary statistics for all three countries for 1981, 1993 and 2005; 1993 is the mid-point, and is also a natural choice given the changes in the policy regimes of Brazil and India around that time. Notice that the table gives results for both the surveys mean and a "mixed mean" given by the geometric mean of the survey mean and its predicted value based on private consumption expenditure (PCE) per person from the national accounts (NAS); see the Appendix for further details. This method is not considered better, as it makes some strong assumptions (notably that the relative distribution based on the surveys is appropriate for the mixed mean). Rather it provides a sensitivity test, motivated in large part by concerns about the large and growing gap between the survey-based consumption aggregates from India's National Sample Surveys and those from India's NAS. 3 The following discussion focuses mainly on the survey-based measures, though noting any important differences with the mixed method, notably for India. Given the very different initial levels of poverty, I shall measure the rate of progress by the proportionate annual rate of poverty reduction-the difference between the growth rate in the number of poor and the overall population growth rate-rather than in percentage points per 2 The headcount index and the Gini index have been the most popular measures in the literature and policy discussions, but they are not necessarily the best. The headcount index does not reflect distribution below the line and the Gini index need not reflect well how distributional shifts impact on poverty. 3 Note that the mixed method may well exaggerate the extent to which economic growth (as measured from national accounts) reduces poverty. year.
4 Table 2 gives the (compound annual) growth rates for the measures of average income or consumption and the poverty measures; the table also gives the growth rates of the total population, so the growth rates in the numbers of poor can be readily calculated. (Notice from 1981-1993 and 1993-2005 . Given population growth rates (which declined between the two periods), the number of poor went from being virtually constant in the pre-reform period to a decline of 2.7% per annum. The difference between the two periods is even more marked using the mixed method, which indicates no progress against poverty in the 1981-1993 period, but a rate of reduction in the headcount index of 5.1% per annum post 1993. Using the $2 a day line, we see a somewhat slower pace of poverty reduction and a narrowing of the difference between the "reform" and "pre-reform" periods using the surveys alone, though the mixed method also suggests that virtually all the poverty reduction was in the latter period. The proportionate rate of poverty reduction is calculated by a compound growth rate between end points. Alternatively one can use a regression of the log of the variable in question on time using all observations. The two will only give (to a close approximation) the same answer if the end points are on the regression line. I also used the regression method for the poverty measures and I shall note anything more than non-negligible differences.
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The rate is slightly higher (3.6%) using a regression of the log poverty rate on time. In 2005 India's "$1.25 a day" headcount index was 42%, as compared to 16% in China and 8% in Brazil. India had a lower headcount index than China until the mid 1990s ( Figure 1a ). India's headcount index was 60% in 1981, well below China's. (Using a poverty line close to India's official line, which is almost exactly $1.00 a day at 2005 PPP, the headcount index fell from 42% in 1981 to 24% in 2005.) At 1.5% per annum for the $1.25 line, India's proportionate rate of poverty reduction was lower than either Brazil or China, and was actually slightly higher in the earlier (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) period. It was not sufficient to prevent a rise in the number of poor given population growth rates (Table 2) . Less poverty reduction occurred at the $2.00 line, although this is to be expected given how many people live below the $2 line.
As expected, the mixed method has the biggest impact on the assessment of India's record against poverty. Using this method, the proportionate rate of decline in the $1.25 a day headcount index over 1981-2005 doubles, to 3.0% per annum, implying falling numbers of poor.
The post-1993 period now has a slightly higher rate of progress against poverty than the earlier period. And China overtook India some seven years later using the mixed method. However, even using the mixed method, India has not performed as well in terms of poverty reduction as Brazil in the post-1993 period.
Growth performances do not mirror this record on poverty. China had the highest growth rate, as well as the highest rate of poverty reduction. China achieved a long-term growth rate for GDP per capita of about 9% over this period (though this may be overestimated somewhat; see the Appendix for details). India had a growth rate of almost 5% per annum in its reform period while in Brazil the annual growth in per capita GDP was slightly over 1% in its reform period. So Brazil achieved a higher rate of progress against poverty than India with a lower growth rate.
Brazil's growth rates rose in the reform period, though only to about 1.3% per year. The trend rate of growth in India's GDP per capita in the period 1951-1991 was under 2% per annum, but it was more than double this rate in the period after 1991.
Another way of seeing the difference is to calculate the proportionate change in poverty per unit growth in GDP per capita-the growth elasticity of poverty reduction.
7 From Table 2 we see that the elasticity-calculated as the ratio of compound growth rates-was highest for Brazil 7 This can be thought of as the "total elasticity", as distinct from the "partial elasticity" holding relative distribution constant (as derived by Kakwani, 1993) ; on this distinction see Ravallion (2007) . Naturally, the total elasticity also reflects distributional changes, which are clearly of interest in this context. On alternative definitions of this elasticity see Heltberg (2004) . for all poverty measures; for example, the elasticity is about -4.3 for growth in GDP per capita over 1981-2005 and using the $1.25 a day line, while for China the corresponding elasticity is about -0.8. 8 For India it is -0.4 (-0.8 using the mixed method).
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These are large differences in the impact of a given rate of growth on poverty, notably between Brazil (on the one hand) and China and India (on the other). To put the differences in perspective, Table 3 gives the proportionate rates of poverty reduction implied by each combination of growth rate and elasticity. (These calculations illustrate the size of the differences in elasticities; it is not claimed that it was feasible, on economic or political grounds, for Brazil, say, to attain China's growth rate while keeping its own elasticity.) Suppose, for example, that
India had Brazil's elasticity; then India's growth rate would have delivered a rate of poverty reduction of 15% per annum-well above even China's rate. Even with China's elasticity, India's rate of poverty reduction would have been more than double that implied by the surveys (though similar to that implied by the mixed method), and certainly enough to bring down the number of poor. Or if China had India's elasticity (based on the surveys) it would have seen a rate of poverty reduction less than half its actual rate.
What lies behind these large differences in the elasticity of poverty reduction to economic growth? Later I will examine the roles played by initial conditions and policies. But one factor is already evident in the summary statistics in Table 1 . Inequality, as measured by the Gini index, rose over time in the (initially) low inequality countries (China and India) and fell in the highinequality country (Brazil). 10 Naturally, rising inequality will tend to dampen the impact of growth on poverty, while falling inequality will tend to enhance that impact. This pattern is suggestive of "inequality convergence," as implied by neoclassical growth theory, 11 although an equally plausible explanation is "policy convergence": pre-reform policy regimes in some countries kept inequality "artificially" low while in others they kept it high (Ravallion, 2003a) .
8
Even accepting Maddison's (1998) downward revision to China's growth rate (see Appendix), the elasticity is only -1.0.
9
Slightly higher elasticities are obtained using consumption from NAS or (even higher) survey means for measuring growth rates; using the national poverty line (of about $1.00 per day) also gives a slightly higher elasticity; for further details see Datt and Ravallion (2009) .
10
The Gini index is not necessarily the best way of measuring inequality from the point of view of explaining differences in progress against poverty (as explained in Datt and Ravallion, 1992) . However, it is the most widely understood measure of inequality.
11
See Benabou (1996) . The cross-country evidence is also suggestive of inequality convergence, even after allowing for likely biases in standard tests; see Ravallion (2003a 
China: Substantial but uneven progress against poverty
While certainly impressive in the aggregate, China's progress against poverty has been uneven over time and space. As can be seen from Figure 1 , Progress was far greater in some periods (the early 1980s and mid-1990s) than others (the late 1980s). And far more progress was made in coastal than inland areas (Ravallion and Chen, 2007) . This variance contains some lessons for China and other countries hoping to emulate China's success against poverty.
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An important role was played by the geographic and sectoral pattern of growth. Like most developing countries, living standards tend to be lower in rural areas of China, but China's disparities between rural and urban areas are particularly large. Around 1980, the chance of being poor was about 10 times higher in rural areas than urban areas. Thus it was very important 12 Consumption smoothing by households is the likely reason; low incomes in a given year are supplemented from savings or borrowings, and unusually high incomes are used to supplement wealth or pay off debts.
For an attempt to draw lessons for Africa from China's success see Ravallion (2009a) .
that the reforms started in the rural economy. From about 1980 onwards, China undertook a series of pro-market economic reforms, starting with the Household Responsibility System (HRS) and supported by other reforms to liberalize markets for farm outputs and inputs.
14 The scale of this reform is nothing short of amazing. The collectives were dismantled and virtually all of the farmland of the world's most populous country was allocated to individual farmers, and the allocation of land within communes appears to have been relatively equitable. 15 Farmhouseholds were then responsible for providing contracted output quotas to the state, but were free to keep (and sell) everything in excess of their quota. This system had much better incentives for individual production, since farmers kept the marginal product of their labor.
These reforms to incentives and associated steps toward freeing up markets for farm outputs were clearly the main reason for the dramatic reduction in poverty in China in the early 1980s.
Growth in the rural economy accounted for the majority of China's success since 1980 (Ravallion and Chen, 2007) . Looking back over the period since 1981, one finds that rural economic growth in China had a far higher poverty impact than urban economic growth.
Similarly, growth in the primary sector (mainly agriculture) did more to reduce poverty than growth in either the secondary (mainly manufacturing) or tertiary (mainly services) sectors.
Indeed, judged by the impact on poverty nationally, China's primary-sector growth had about four times the impact of growth in either the secondary or tertiary sectors (Ravallion and Chen, 2007) . 16 The provincial panel data analysis by Montalvo and Ravallion (2009) suggests that virtually all of the growth impacts on poverty worked through the primary sector.
The sectoral pattern of China's growth has slowed the pace of poverty reduction. Both mean income and long-run growth rates have also been lower in rural areas, yielding economic divergence between China's cities and their rural hinterland. This has been particularly strong 14 On the importance of these reforms in stimulating agricultural growth at the early stages of China's transition see Fan (1991) and Lin (1992) . For a recent overview of the history of economic policies see Brandt and Rawski (2008) .
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The forces for and against this outcome were clearly similar to Vietnam, as studied by Ravallion and van de Walle (2008) , who find that the process there resulted in a relatively equitable allocation of land. Unlike China, Vietnam also took the further step of creating a market in land-use rights; the results of Ravallion and van de Walle (2008) suggest that this increased the inequality of landholdings over time, but was nonetheless a poverty-reducing policy reform. In the case of China, agricultural land remained subject to non-market (administrative) re-allocation. 16 These results are based on regressions of the proportionate rate of poverty reduction over time on the growth rates by sector, weighted by their shares of output. If the composition of growth did not matter then the coefficients on the share-weighted growth rates would be equal across different sectors. Instead, one finds large and significant differences. For details see Ravallion and Chen (2007) (using national time series data) and Montalvo and Ravallion (2009) using provincial panel data. since the mid-1990s. Similarly, while there was rapid agricultural growth in some periods, including the early 1980s, the sector's growth rate has since tended to decline. One expects agriculture's share of national output to fall with sustained economic growth in any developing country, but in China the relatively poor performance of the farm sector (both relative to other sectors, and compared to the first half of the 1980s) has constrained the pace of poverty reduction that was possible with China's (high) aggregate growth. The indications of strong externalities on rural development in China generated by the agricultural sector (as found by Ravallion, 2005 ) also point to the possibility of aggregate inefficiencies stemming from policy biases in favor of other sectors. To help assess the role of the sectoral imbalance in the growth process, imagine that the same aggregate growth rate was balanced across sectors. Such balanced growth would have taken half the time-10 years rather than 20 years-to bring the headcount index down to 10% (Ravallion and Chen, 2007) .
Progress was also geographically uneven with some provinces seeing far more rapid reduction in poverty than others. Coastal areas fared better than inland areas. The trend rate of decline in the headcount index for China's inland provinces was less than half of that seen in the coastal provinces. However, while provinces with higher rural income growth tended to have higher poverty reduction, income growth rates were no higher in provinces where growth would have had more impact on poverty nationally.
The pattern of China's growth has not been a purely market-driven process. While unbalanced growth is to be expected in a developing country, the widening coastal-interior gap was a product of policy making, which favored the coastal areas that already had favorable initial conditions. Similarly, the government has influenced the sectoral composition of growth, such as when its priorities shifted to non-farm sectors in the mid 1980s. A number of specific policy instruments were used to influence the pattern of growth, including:
17 subsidized prices for key inputs (including energy, utilities and land), weak or weakly enforced regulations (including environmental protection); favored treatment for industry in access to finance, especially for large (private and state-owned) enterprises; restrictions on labor movement through the Hukou system and discriminatory regulations against migrant workers in cities; and local administrative allocation of land, with the effect that out migrants from rural areas face a high likelihood that they will lose their agricultural land rights.
17
For further discussion on these points see the useful overview in Kuijs and Wang (2006) .
Prices played a role in two ways. First, China's gradualism left further opportunities for pro-poor reform down the road by bringing the prices received by farmers for their contacted quotas up to market levels. 18 The first stage of China's rural economic reforms created a foodgrain procurement system whereby the government effectively taxed farmers by setting quotas and fixing procurement prices below market levels (to assure cheap food for far less poor urban consumers). This gave the government a powerful anti-poverty lever in the short-term, by raising the procurement price, as happened in the mid-1990s, helping to bring both poverty and inequality down. Second, sharp increases in the overall price level adversely affected the poor (both absolutely and relatively). The time periods of higher inflation saw higher poverty measures, and this is a distributional effect given that it persists after controlling for economic growth (Ravallion and Chen, 2007; Montalvo and Ravallion, 2009 ).
The historical legacy of China's low level of inequality at the outset of the reform period helped assure that the poor could contribute to, and benefit from, growth-promoting policies.
Low inequality tends to mean that the poor not only have a larger share of the pie, but also a larger share of the increases in the size of the pie. 19 Importantly, China's initially low income inequality came with relatively low inequality in key physical and human assets. Low inequality in access to farmland in rural areas appears to have been particularly important in ensuring that China's agricultural growth was pro-poor. On breaking up the collectives it was possible to assure that land within communes was fairly equally allocated. (However, marked intercommune inequality remained, given that household mobility was restricted.) With a relatively equal allocation of land-through land-use rights rather than ownership-the agricultural growth unleashed by the rural economic reforms of the early 1980s helped bring rapid poverty reduction.
Relatively low inequality in access to basic health and education also helped. For example, the (gross) primary enrollment rate in China around 1980 was well over 100% of the relevant age group, the adult literacy rate (proportion of people 15 years and older who can read and write) was 66% in 1981 (and rose to 93% in 2007) , and the infant mortality rate was well under 50, with life expectancy at birth was 65 years (Table 1) . These are good social indicators by developing country standards even today-similar in fact to India's, but 25 years later, and better than India's at the time that country's economic reforms started in earnest. As Drèze and 18 There term "pro-poor" is used throughout this paper to mean absolute poverty reducing. For example, "propoor growth" is growth that reduces absolute poverty. Sen (1995) observe, China's achievements in basic health and education predate its economic reforms. So, while socialism proved to be a generally inefficient way to organize production, a positive legacy was the relatively low inequality in health and schooling at the outset of China's reform period. This has undoubtedly helped in assuring that the subsequent farm and (especially) non-farm growth was poverty-reducing.
The favorable initial conditions in terms of inequality (in various dimensions) combined with the early emphasis on agriculture and rural development assured a rapid pace of poverty reduction in China during the first half of the 1980s.
China's rapid economic growth has been accompanied by a steep rise in inequality. The trend rate of increase in the Gini index was 7 percentage points per decade, implying that China will reach Brazil's current level of inequality by 2025. While a trend increase in inequality is evident, the increase is not found in all sub-periods: inequality fell in the early 1980s, in the mid1990s, and again in 2004. Favorable initial conditions meant that China's growth could bring rapid gains to the poor, but rising inequality started to dull the gains.
The upward pressure on inequality over most of the reform period has come from a number of sources, including the freeing up of labor markets and an associated rise in the returns to schooling. Arguably, some of this was "good inequality," at least initially, as it came with the creation of new economic opportunities.
20 But other inequalities have been less benign in that they generated inequality of opportunity. In this respect, the emerging inequalities in health and schooling in China have created concerns for future growth and distributional change. The large geographic disparities in living standards are symptomatic of deeper biases in public resource availability, which also contribute to unequal opportunities, depending on where one lives.
While basic schooling was widespread in China at the outset of the reform period around 1980, some significant inequalities in educational attainment remain in China, and these have become an increasingly important source of unequal opportunities. A junior high school education, and in some instances, a senior high school education, has become a de facto prerequisite for accessing non-farm work particularly in urban areas, where wages far exceed the shadow wages in farming. Thus, lack of schooling is now a very important constraint on prospects of escaping poverty in China, as elsewhere.
20
On the distinction between "good" and "bad" inequalities see Chaudhuri and Ravallion (2006) . Also see the discussion in Bourguignon et al. (2007) .
The pattern of growth has also influenced the evolution of inequality in China, reflecting both good inequalities (as resource flows respond to new opportunities) and bad ones (as some poorly endowed areas are caught in geographic poverty traps). 21 Rural and, in particular, agricultural growth tended to bring inequality down in China, and lack of growth in these sectors in some periods has done the opposite (Ravallion and Chen, 2007) . Rural economic growth reduced inequality within both urban and rural areas, as well as between them.
Was rising inequality simply the price that China had to pay for growth and (hence) poverty reduction? That is a difficult question, but it should not be presumed that such a tradeoff exists. That depends crucially on the source of inequality; when it comes in the form of higher inequality of opportunity it is likely to entail a cost to aggregate growth prospects (World Bank, 2005 ). China's experience actually offers surprisingly little support for the view that there is an aggregate trade-off. There are a number of empirical findings that lead one to question that view. First, while it is true that inequality tended to rise over time, the periods of more rapid growth did not bring more rapid increases in inequality; indeed, the periods of falling inequality (1981-85 and 1995-98) had the highest growth in average household income. Second, the subperiods of highest growth in the primary sector (1983-84, 1987-88 and 1994-96) did not typically come with lower growth in other sectors. Finally, the provinces with more rapid rural income growth did not experience a steeper increase in inequality; if anything it was the opposite (Ravallion and Chen, 2007) . The provincial panel-data analysis in Montalvo and Ravallion (2009) suggests that, as far as poverty is concerned, there was little or no trade off between the sectoral pattern of growth and the overall level of growth, given that Montalvo and Ravallion find no evidence that non-agricultural growth helped reduce poverty.
Looking forward, it will be harder for China to maintain its past progress against poverty without addressing the problem of rising inequality. To the extent that recent history is any guide to the future, we can expect that the historically high levels of inequality found in China today will inhibit future prospects for poverty reduction. High inequality is a double handicap;
depending on its source-especially how much comes from inequality of opportunity-it means lower growth and a lesser share for the poor in the gains from that growth. Inequality is 21
Good inequalities are those that reflect and reinforce market-based incentives that are needed to foster innovation, entrepreneurship and growth, while bad inequalities do the opposite, by preventing individuals from connecting to markets and limiting the accumulation of human capital and physical capital. The distinction comes from Chaudhuri and Ravallion (2006). continuing to rise in China and it is becoming an important factor inhibiting the prospects for future poverty reduction. At the outset of China's transition period to a market economy, levels of poverty were so high that inequality was not an important concern. That has changed. Direct redistributive interventions have not been prominent in China's efforts to reduce poverty. Enterprise-based social security remained the norm, despite the dramatic changes in the economy, including the emergence of open unemployment and rising labor mobility. However, there are signs that this is changing. The "Minimum Livelihood Guarantee Scheme," popularly known as Dibao, has been the Government of China's main response to the new challenges of social protection in the more market-based economy. This program aims to guarantee a minimum income in urban areas, by filling the gap between actual income and a "Dibao line" set locally.
Such policies can be expected to play a more important role in the future. Even given the level of inequality in China today, there is a new potential for reducing poverty through redistributive policies. A simple way of quantifying that potential is to ask how much one would need to tax the "non-poor" in China to eliminate poverty. 22 There would be (understandable) resistance to taxing the middle class to finance a Dibao-type program. So let us suppose (for the sake of this illustrative calculation) that a linear progressive income tax could be levied on all those in China living above (say) the US poverty line, and that the revenue generated was used to finance redistribution in favor of the poorest, sufficient to bring everyone up to the international poverty line of $1.25 a day (say). The necessary marginal rate of taxation can be readily calculated. 23 The answer is a tax rate of 36% in 2005, i.e., those Chinese living above the US poverty line, would need to pay a tax of roughly one third of the difference between their income and the US poverty line to bring everyone in China up to the $1.25 a day line. 24 (The average tax rate would start at zero for those at the US poverty line, and then rise as income rises above that line). Later we will see how this compares to Brazil and India. However, the more important
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Of course, this is a rather stylized and hypothetical question. It is not claimed that such a policy is politically or economically feasible. But at least it gives us a way of measuring the capacity for reducing poverty through redistribution, given the distribution of income in China. on income y) needed to generate the revenue to bring everyone up to the lower poverty line can be readily derived as
where (.) PG is the poverty gap index and y is the overall mean. For further discussion of this measure of the capacity for redistribution see Ravallion (2009d point here is that if one repeats this calculation in 1981, it is clear that such a policy would have been utterly impossible at the outset of China's reform period: the required marginal tax rate then would have far greater than 100%, i.e., the poverty gap was so large then, and the country so poor, that redistribution was not a realistic option.
However, while in theory a program such as Dibao would eliminate poverty, the practice appears to fall well short of that goal, due largely to imperfect coverage of the target group (Ravallion, 2009b) and horizontal inequity between municipalities, whereby the poor living in poor areas fared worse in access to the program (Ravallion, 2009c) . Reforming the program and expanding coverage are challenges looking forward.
Brazil: Poverty reduction with little economic growth
The period of economic stagnation in the 1980s and early 1990s in Brazil was marked by hyperinflation, as a result of accumulated fiscal deficits and an accommodating monetary policy.
This was a period of Latin American macroeconomic populism, with persistent budget deficits, high inflation, trade distortions, extensive government ownership of productive enterprises in certain sectors and an inefficient social security system that did not reach the poor. Through a combination of de-indexation of labor contracts and an exchange-rate based stabilization policy (known as the Real Plan), the government finally managed to control inflation in 1994. This also marked the conclusion of a process of trade liberalization, which had begun in 1988 with tariff reductions and the removal of quantitative restrictions.
The new policy regime from the mid-1990s onwards conformed fairly closely to the "Washington Consensus:" macroeconomic stability, fiscal prudence, trade reform and privatization of some state-owned enterprises. 25 However, one important difference to the Washington Consensus is that the new policies were accompanied by significant reforms to social security and assistance transfers, which also became better targeted over time.
26
Brazil clearly has a larger capacity for using redistribution to address its poverty problem than China. Consider again the marginal tax rate on the non-poor (by US standards) needed to fill all the poverty gaps (by the $1.25 a day standard). We saw that in China, that would require a marginal tax rate on incomes about the US poverty line of 36%. By contrast, in Brazil in 2005, it 25 For further discussion see Ferreira et al. (2009) would only require a marginal tax rate of only 0.7%! 27 Even for the $2 a day line, the necessary marginal rate would only be 4%. (Using $3 a day, which is close to Brazil's national poverty line, the tax rate rises to about 12%.) Of course, realizing this potential in practice is another matter.
In attempting to realize that potential for helping to reduce poverty through redistribution, The average transfer payment was about 5% of pre-transfer income. The poorest families receive a transfer even if they have no children.
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For a useful overview see Fiszbein and Schady (2009). China in the early 1980s. Brazil's higher inequality meant that, with no change in inequality, Brazil would have needed even higher growth than China to attain the same rate of poverty reduction. Underlying this high inequality of incomes, one finds inequality in human resources development, notably schooling attainments, which have a marked income gradient in Brazil.
These inequalities limited the ability of the poor to participate in, and to benefit from, aggregate economic growth.
However, there is a very important difference between Brazil in its reform period (after the mid-1990s, say) and China (and also India, which I return to). Brazil saw a reduction in inequality over time, including inequality between regions and between urban and rural areas (Ferreira et al., 2008 ). As we saw earlier, this was the key factor that allowed Brazil to reduce poverty despite modest growth.
Similarly to China, the pattern of Brazil's growth mattered to the outcomes for the poor.
While it was growth in the agricultural sector that had the dominant role in reducing poverty in China, in Brazil it was in the services sector, which was consistently more pro-poor than growth in either agriculture or industry. There was a lower growth rate in the services sector after 1994, which had a (small) negative effect on the rate of poverty reduction. So the reform pattern of growth was not pro-poor.
However, this change in the pattern of growth in Brazil was more than compensated for by slightly positive overall growth after 1994. In fact, the bulk of Brazil's poverty reduction in the period since the mid 1980s took place after 1994. Using regression decomposition methods, Ferreira et al. (2009) The poverty impacts of social assistance spending, inflation and other changes in the policy environment entailed distributional effects on poverty (given that they are still found after 30 Unlike Mexico's CCT, the PROGRESA (later renamed Opportunidades), Brazil did not invest heavily on impacts evaluations of Bolsa Familia, so it is difficult to infer impacts. Ferreira et al. (2009) rely on time series data. Soares et al. (2006) use instead inequality decomposition methods calibrated to household survey data. They find that, although the size of the average transfer was low, the excellent targeting meant that Bolsa Familia alone could account for one fifth of the decline in inequality in Brazil after the programs' introduction. one controls for the growth effect). The effect of the sectoral pattern of growth also embodied a distributional effect, in addition to a pure growth effect.
But the dominant distributional effects were from macroeconomic stabilization and social spending. The cumulative total effect on poverty of these two elements of the policy package was far larger in magnitude than the effects of changes in the level and composition of economic growth (Ferreira et al., 2009 ). Looking forward, we can expect that the higher levels of schooling for the children of poor families (such as promoted by the CCT programs) will help promote more pro-poor growth.
Two main lessons emerge from the Brazilian experience. First, reforms to social policies to make them more pro-poor can play an important role in sustaining poverty reduction, even during a period of economic stagnation. Second, sensible macroeconomic and trade policies need not hurt the poor and, in the specific case of taming hyperinflation, are likely to make a significant contribution in the fight against poverty, even when that is not the primary objective.
India: Growth with disappointing outcomes for the poor
There has been much debate about whether economic growth has helped reduce poverty in India. In an old but formative debate, some scholars argued that the agricultural growth process stimulated by the green revolution brought little or no gain to the rural poor, while others pointed to farm-output growth as the key to rural poverty reduction. 31 Armed with more data and a richer model of the channels linking farm productivity to poverty, Datt and Ravallion (1998a) find that higher farm productivity (output per unit area) brought both absolute and relative gains to India's rural poor, with a large share of the gains coming through higher real wages with higher farm productivity.
There has also been a debate about how much urban economic growth has benefited the poor. The optimism of many of India's post-independence planners that the country's largely urban-based and heavily protected industrialization process would bring lasting longer-term gains to both the urban and rural poor has not been shared by most observers then and since.
Removing these distortions offered hope for a more pro-poor nonfarm growth process.
While there had been some steps toward economic reform in the 1980s, India's reforms only started in earnest in 1991, in the wake of a balance of payments crisis. A series of reforms 31 For an overview of this debate see Datt and Ravallion (1998) .
supported the private sector and promoted a more open economy, with some efforts at restructuring the public sector. 32 Significant steps were taken in trade and industrial policy, though (unlike China) agriculture has been neglected.
33
The evidence from India's National Sample Surveys suggests that economic growth has been poverty reducing, including in the reform period. However, a number of factors appear to have dampened the impact on poverty. The rise in inequality is one factor, as noted by a number of observers. 34 Underlying this rise in inequality-and dulling the impact of growth on povertyone finds signs of geographic and sectoral divergence in India's growth process Ravallion, 2002, 2009) . 35 One aspect of this is the urban-rural composition of growth. As in China (and most developing countries) absolute poverty measures are higher in the rural sector, though the urban-rural gap is not as large as found in China. (The ratio of mean consumption in urban areas of India to rural areas is about 1.3, which is about half the ratio of mean income in urban China to that in rural China; see Ravallion and Chen, 2007, and India has also seen divergence over time between urban mean consumption and the rural mean, which has contributed to rising overall inequality. Additionally, inequality has risen within both urban and rural areas since the early 1990s (Datt and Ravallion, 2009 ).
36
Like China, past research has pointed to the importance of rural economic growth to national poverty reduction in India, although there are signs that the process of economic growth is changing, making urban economic growth more pro-poor (Datt and Ravallion, 2009 ). There is evidence of a much stronger linkage from urban economic growth to rural poverty reduction in the early 1990s. While the attribution to economic reforms cannot be proven, these findings are at least consistent with the view that the reforms have fostered a process of growth in India's urban economy that has brought larger benefits to the rural poor.
32
For an overview of the reforms see Ahluwalia (2002) .
33
Policy reforms in other areas (lower industrial protection and exchange rate depreciation) have brought indirect benefits to agriculture, notably through improved terms of trade, higher demand for farm products through the urban income effect, and some growth in agricultural exports. However, at the same time, the reform period saw a decline in public investment in key areas for agriculture, notably rural infrastructure.
34
See Ravallion (2000) , Deaton and Dreze (2002) and Sen and Hiamnshu (2004) . 35 This appears to proceed the reforms period starting in 1991. Bandyopadhyay (2004) finds evidence of "twin peaks" in India's growth process over 1965-97, whereby the divergence is between two "convergence clubs", one with low income (50% of the national mean) and one with high income (125%).
36
This is only true within urban areas if one corrects for changes in survey design, as discussed in Datt and Ravallion (2009). However, a striking difference with China is found in the relative importance of different sectors to poverty reduction. Also in common with most (growing) developing economies, India's trend rate of growth has been higher in the modern industrial and services sectors-both of which tend to be urban-based-than the agricultural sector. However, the importance of agricultural growth to China's success against poverty stands in marked contrast to India, where the services sector has been the more powerful force (Ravallion and Datt, 1996) . In this respect India has more in common with Brazil. The most likely explanation for this difference lies in the initial distribution of assets, with access to agricultural land being much more equitably distributed in China than India. China's advantage in this respect reflected the historical opportunity created by the de-collectivization of agriculture and introduction of the "household responsibility system."
Similarly to both China and Brazil, periods of high inflation hurt India's poor (Datt and Ravallion, 1998a; Ravallion and Datt, 2002) . We know more about the transmission mechanism in India, in which short-term stickiness in the wages for relatively unskilled labor played an important role (Datt and Ravallion, 1998a) .
Performance has differed markedly between states of India, particularly in the extent to which non-farm economic growth has reduced poverty. This is linked in turn to differences in initial conditions, most notably in human development (Datt and Ravallion, 2002; Ravallion and Datt, 2002) . Inequalities in human development have undoubtedly retarded poverty reduction in all three countries, but the problem is surely greatest in India. As already noted, India's schooling inequalities were clearly larger than those of China at the beginning of their reform periods. India had still not attained a 100% primary enrollment rate by 1990, although China had reached that level 10 or more years earlier (Table 1) . Almost 80% of adults (15 years and older) in China were literate in 1990, as compared to slightly less than half in India. And in the early 1980s, when China was embarking on its economic reforms, two-thirds of adults were literate-still appreciably higher than in India when its main reform period started 10 years later.
37
Gender inequalities at the outset of the reform period also stand out in India. The (absolute and proportionate) differences between male and female enrollment and literacy rates 37 For a good discussion of these and other differences between China and India in human development attainments ate the outset of their respective reform periods see Drèze and Sen (1995, Chapter 4). were higher for India (Table 1) . 38 Only about one-in-three adult women (and only one-half of adolescent girls) were able to read and write at the time India embarked on its current reform period; by contrast, when China embarked on its reforms 10 years earlier, over half of adult women and 70% of adolescent women were literate. 39 Over time, the gender gaps in education and literacy have been narrowing in India (Table 1) .
India also lagged in its health attainments (Table 1 ). India's infant mortality rate in 1990
was 80 deaths per 1,000 live births, more than twice that of China in 1990, and there was also an eight year difference in life expectancy (60 years in India as compared to 68 years in China).
Sub-national differences in these and other inequalities also reveal their importance to poverty reduction. Across states of India, the differences in the impacts of non-farm economic growth on poverty reflect inequalities in a number of dimensions; low farm productivity, low rural living standards relative to urban areas and poor basic education all inhibited the prospects of the poor participating in growth of the non-farm sector (Ravallion and Datt, 2002) . Interstate differences in initial levels of schooling appear to have been the dominant factor in explaining the subsequent impacts of non-farm economic growth on poverty. Those with relatively little schooling and few assets, or little access to credit, were less well positioned to take advantage of the new opportunities unleashed by market-oriented reforms. Sub-nationally, India's disparities in literacy rates are driven more by the differences in female literacy, which has greater explanatory power for rate of poverty reduction (Datt and Ravallion, 1998b ).
The potential for using income redistribution to address India's poverty problem is far more limited than in China or (especially) Brazil. Repeating the hypothetical tax rate calculation made above for China and Brazil, it would be impossible to raise enough revenue from a tax on Indian incomes above the US poverty line to fill India's poverty gap relative to the $1.25 a day line; the required marginal tax rate would exceed 100%. 40 Indeed, even at a 100% marginal tax rate, the revenue generated could fill only 20% of India's aggregate poverty gap. Using the mixed method instead, the marginal tax rate still exceeds 100%, though only narrowly.
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For a discussion of the reasons for this gender gap in India, including its historical roots in Brahminical tradition as well as more current biases in the schooling system and parental behavior see Drèze and Sen (1995, Chapter 6 ).
39
The adolescent literacy rates are from Drèze and Sen, 1995, Table 4 .2).
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Recalling the earlier notation, the value of PG (13) is 86.7% in India. With a value of PG(1.25) of 10.51% and mean consumption of $1.76, the required marginal tax rate would be almost 500%! 41 The value of PG (13) is 82.6% using the mixed method, while PG(1.25) is 3.98% and mean consumption is $2.30.
India has had a long history of direct interventions, often aimed at fighting poverty, notably through food subsidies, farm-input subsidies, subsidized credit schemes and workfare schemes. The subsidies on food and fertilizers, in particular, have been costly in budgetary terms and economically inefficient; some of the poor have clearly benefited, but many have not, while many of the non-poor have. Survey data for 2004/05 indicate that India's the poorest wealth quintile are the least likely to have some form of ration card, to allow access to subsidized goods, and that the richest quintile are the most likely (Ajwad, 2006) .
There are a number of reasons for caution in making an assessment of the poverty impacts of such programs, including political economy considerations.
42 But few careful observers would contend that India's record in using this class of policies to fight poverty is anything but mixed. By conventional assessments of who is "poor," these interventions have probably reduced poverty somewhat, but they have not been well-targeted and there have been persistent problems of corruption.
43
There is much hope for the new National Rural Employment Guarantee Scheme (NREGS). This promises to provide up to 100 days of unskilled manual labor per family per year, at the statutory minimum wage rate for agricultural labor, to anyone who wants it in rural India. The scheme was rolled out in phases and now has national coverage. India has had much experience with such programs, going back to the Famine Codes of the late nineteenth century.
NREGS was heavily influenced by the famous Employment Guarantee Scheme (EGS) in
Maharashtra, which started in the early 1970s. This aims to assure income support in rural areas by providing unskilled manual labor at low wages to anyone who wants it. The scheme was financed domestically, largely from taxes on the relatively well-off segments of Maharashtra's urban populations. The employment guarantee is a novel feature of the EGS idea, which helps support the insurance function, and also helps empower poor people. Those seeking relief must work to obtain support, and the work done can help develop badly needed public works, particularly in poor areas. The work requirement helps assure a degree of "self-targeting," in that non-poor people would not often be attracted to such work. The ability to provide self-targeted insurance against down-side risks has been a marked advantage of these schemes over other 42 See Ravallion (2009) (in the context of an anti-poverty program in China, though the points made are reasonably generic). On the political economy of targeting see Gelbach and Pritchett (2000) . 43 For further discussion, including an analysis of the average and marginal incidence of these programs, see Lanjouw and Ravallion (1999) . 44 On India's Famine Codes see Drèze (1990). options, including the targeted transfers favored by Brazil. However, there are costs too, and these are often hidden; in particular, the work requirement imposes a cost on participants, namely their foregone income from other uses of their time.
Past research on these schemes has pointed to the importance of design features to realizing the potential benefits, notably that the wage rate is consistent with assuring the guarantee of employment, given the budget (Ravallion et al., 1993) . The value of the assets created is also crucial to the cost-effectiveness in fighting poverty, relative to other schemes (Ravallion and Datt, 1995) . Issues of program implementation and monitoring, and the scope for corruption, also figure prominently in concerns about whether the potential of NREGS will in fact be realized. NREGS incorporates a number of innovative design features that will help address these concerns, including the use of social audits and an advanced monitoring and information system. NREGS will certainly help reduce poverty in rural India, though how much impact it has remains to be seen.
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India can learn from other county's efforts (including Brazil's) at assuring that transfers and subsidies in the name of poverty reduction really do reach the poor and do so in a way that promotes positive behavioral changes (such as related to girls' schooling in India). The CCT programs used by Brazil and other countries merit India's attention, these would need to be adapted to the Indian context. (The proposed new national identity cards in India would help with the administrative control of such a program.) However, it would clearly be important to combine this type of incentive scheme for promoting investment in human capital of children in poor families with "supply-side" efforts in delivering better health and education services.
Conclusions
History is clearly important to understanding the differences between these three countries in their progress against poverty. China's high pace of poverty reduction reflects both growth-promoting policy reforms-to undo the damage left by past policy failures-and the advantageous initial conditions left by the pre-reform regime-notably the relatively low inequality in access to productive inputs (land and human capital), which meant that the poor were able to share more fully in the gains from growth. 45 An ex ante assessment suggested that NREGS on poverty are likely at the prevailing wage rates and budget allocations to the scheme, also given the likely deadweight losses (including foregone income of participants) (Murgai and Ravallion, 2005) .
By contrast, Brazil's pre-reform regime was one of high inequality, with distortions that probably kept inequality high. Brazil's historically high inequality has clearly been a constraint on progress against poverty; high inequality meant that a low share of the gains from growth went to the poor, and the high inequality may well have retarded growth, which was low over most of the period, though picking up in the reform period. The other side of the coin to this aspect of Brazil's initial conditions was a high capacity for redistribution. Brazil has been doing well against poverty in its reform period, by combining greater macroeconomic stability with more effective and pro-poor social policies. While Brazil's macroeconomic instability of the past was rather extreme, the experiences of all three countries confirm the importance of keeping inflation under control; periods of higher inflation brought slower progress against poverty in all three countries. However, without substantially higher growth rates, it will be very difficult for Brazil to achieve China's success against poverty.
Since the late 1980s, rising inequality in China has attenuated the gains to the poor from growth and threatens the growth process looking forward. Indeed, without more effective efforts to redistribute, China is well on the way to becoming a high inequality country, like Brazil. In addressing the country's new inequality problem, China can learn from Brazil. Combining China's growth-promoting policies with Brazil's social policies would surely be a good formula for any country.
In some respects, India's record against poverty has more in common with China than Brazil, notably in the combination of growth with rising inequality and falling poverty. But if one probes more deeply there are also some similarities with Brazil. India's consumption inequality is relatively low, and certainly not as high as Brazil's income inequality, although India's level of income inequality is probably higher than consumption inequality, and by one assessment it is higher than China's and not much lower than Brazil's. India's (large) inequalities in other dimensions, including human development, have clearly handicapped the country's progress against poverty, particularly from non-farm economic growth, although there are some encouraging signs of greater poverty impact from the urban economic growth process in the reform period. Both countries have probably paid a price over time for high initial inequalities of opportunity.
Four policy-related themes emerge from this comparative study. First, a country's initial conditions matter to understanding the specific strategy it takes for fighting poverty, but as those conditions change so too should the strategy. In China's case, the combination of low initial inequality (in both incomes and human capital) and ample growth-inhibiting distortions pointed to a "pro-growth strategy" against poverty, with inequality only emerging as an important policy concern much later. In Brazil's case, high initial inequality, high capacity for redistribution, seemingly long lags in the economic reform process and its impact, all pointed to the need for complementary redistributive social policies. In the case of India, the presence of ample opportunities for growth-promoting reforms in the "license Raj" came with high inequality in human capital and weak public capabilities for redressing those inequalities. The subsequent growth could probably not have delivered rapid poverty reduction under these conditions, though there now appears to be scope for more effectively channeling the benefits of India's more rapid growth into efforts for delivering better health and education to its poor; this must surely be seen as the key factor in assuring more rapid poverty reduction-by allowing the poor to participate more fully in the opportunities unleashed by India's growth process, which will also allow the poor to contribute more to that growth in the future. Just as Brazil has begun to seriously tackle the country's high income inequality, India needs to address more vigorously its own inequalities, starting with those in human development.
Second, all three strategies for fighting poverty entailed significant policy reforms, in which the political will for change grew out of crises. China's formative rural reforms were triggered by a crisis of food insecurity. The failure of collectivized farming was evident in declining food availability in the mid 1970s, which was also starting to be felt in China's relatively privileged cities. Something had to be done to raise farm output. While there were many proposals at the time, they were mostly based on the idea of breaking up the collective farms and returning to peasant farming, as well as partially liberalizing food markets. The success of the first wave of China's rural reforms prompted continuing reform efforts in the nonfarm economy. For Brazil and India the crises were macroeconomic. In Brazil's case, the debt crisis and hyperinflation in the 1980s and early 1990s, prompted macroeconomic and external reforms under the Real Plan. In India's case the impetus for reform emerged out of a severe balance of payments crisis, following a period of unsustainable fiscal expansion in the 1980s. In all three cases, the crisis strengthened politically the hands of (long-standing) reform advocates-essentially allowing a shift in the balance of power over economic policy making.
Third, in all three countries, the sectoral pattern of growth mattered to poverty reduction, independently of the overall rate of growth. In China, growth in the output of the primary sector (mainly agriculture) was the main driving force in poverty reduction, while in Brazil and India, the tertiary (services) sector was more important. The secondary (industrial) sector played a less important direct role in all three countries (though there may well be indirect effects via growth in the other two sectors). Given that different types of policies are needed to foster growth in different sectors, the sectoral priorities of policy makers-which have varied over time within each country as well as between them-have mattered to progress against poverty.
Fourth, while economic growth generally helps reduce poverty, there can also be an important role for redistributive policy, depending (again) on initial conditions, notably the domestic capacity for redistribution. Since the mid-1990s, Brazil has clearly been more aggressive than either China or India in its efforts to attack poverty through direct interventions, notably using conditional cash transfers. Here Brazil's greater capacity for attacking poverty through redistribution has clearly helped. However, countries such as China and India can learn from Brazil's success in addressing the (continuing) problem of high inequality. Indeed, China appears to be well on the way to having a similar capacity for redistribution as Brazil. All three countries need to invest more in rigorous impact evaluations of their future social policies.
One can summarize this comparative assessment by imagining a simple score card for the two key dimensions of effective country performance against poverty: pro-poor growth and propoor social policies. In their reform periods, China clearly scores well on the pro-poor growth side of the card, but neither Brazil nor India do; in Brazil's case for lack of growth and in India's case for lack of poverty-reducing growth. Brazil scores well on the social policies side, but China and India do not; in China's case, progress has been slow in implementing new social policies more relevant to the new market economy (despite historical advantages in this area, inherited from the past regime) and in India's case, the bigger problems are the extent of capture of the many existing policies by non-poor groups and the weak capabilities of the state for delivering better basic public services.
Appendix: Data issues
Details on the data used in the country-specific studies can be found in the relevant papers cited. This Appendix provides only an overview of the main issues related to the comparisons of country performance over time. Unless noted otherwise the poverty and inequality measures reported here are from PovcalNet and other data are from the World Bank's Development Data Platform.
Household surveys: The main data needed for assessing progress against poverty come from household surveys of consumption or income, supplemented by data on prices. But there is more than one way of doing a survey, and the heterogeneity amongst existing data sources can cloud comparisons over time and across countries.
There are problems in the available household surveys for all three countries, but it is India where those problems are most worrying. The biggest concern is that there is a rising gap between aggregate household consumption as measured from India's National Sample Surveys (NSS) (the main household surveys used to measure poverty) and the PCE component of domestic absorption in the NAS (Table 1 ). There are reasons why these two data sources should not agree, even if both are correct, given differences in what is being measured.
46 However, the extent of this discrepancy for India is large by international standards, with aggregate consumption based on the sample surveys being not much more than half of the household consumption component of the NAS. (For developing countries as a whole, the survey-based mean consumption is about 90% of consumption as measured in the NAS.) There is no sound basis for assuming that the national accounts are right and the surveys are wrong. But this data issue does cast a cloud of doubt over India's progress against poverty. One possible approach to this problem is to simply re-scale the survey means to be consistent with the national accounts, which are assumed to be comparable and accurate. In one version of this method, Bhalla (2002) replaces the survey mean by consumption from the NAS, but keeps the survey-based distribution; in other words, he re-scales all survey-based consumption (or income) levels by the ratio of NAS consumption to the survey mean. 47 However, there is no obvious basis for assuming that the discrepancy between the survey mean and NAS consumption per capita is solely due to underestimation in the surveys or that the survey measurement errors are distribution neutral; the surveys may well under-estimate the mean but also under-estimate inequality. Instead, Karshenas (2004) replaces the survey mean by its predicted value from a regression on consumption per capita from the NAS. So instead of using NAS consumption, Karshenas uses a stable linear function of NAS consumption, with mean equal to the overall mean of the survey means. As in Bhalla's method, this assumes that NAS consumption data are comparable and ignores the country-specific information on the levels in surveys. That is a questionable assumption. However, Karshenas assumes that the 46 Further discussion of these differences can be found in Ravallion (2000 Ravallion ( , 2003b and Deaton (2005) . 47 Bourguignon and Morrisson (2002) and Sala-i-Martin (2006) also re-scale the mean, although they anchor their measures to GDP per capita rather than to consumption. surveys are correct on average and focuses instead on the problem of survey comparability, for which purpose the poverty measures are anchored to the national accounts data.
Under certain conditions, one can derive a defensible method of mixing NAS and survey data. The idea is to treat the NAS data as the Bayesian prior, and the survey as the new information. Chen and Ravallion (2009) show that if consumption is log-normally distributed with a common variance between the prior and the new data, then the mixed (posterior) estimator is the geometric mean of the survey mean and its predicted value based on consumption per person from the NAS. These are strong assumptions; in particular, the prior based on the NAS may well have a different degree of inequality to the survey. However, this result does at least offer a clear foundation for a sensitivity test, given the likely heterogeneity in surveys. The predicted values were based on date-specific cross-country regressions (Chen and Poverty lines: There are also differences in the way poverty is measured from surveys in these countries. The poverty lines used in each country do not have the same purchasing power with Brazil's national poverty line having a real value appreciably higher than India's and China's. It is compelling to apply a common standard, such that any two people with the same purchasing power over commodities are treated the same way-both are either poor or not poor, even if they live in different countries. 48 The main international line used here is $1.25 a day at purchasing power parity (PPP) in terms of household consumption in 2005; this is the average poverty line found in the poorest 15 countries in a data set on national poverty lines across 75 developing countries. 49 Key summary statistics are also given for a line of $2.00 a day at 2005 PPP, which is the median poverty line for all developing counties with the available data.
Consumption versus income:
A further difference is in the way household welfare is measured for deciding who is poor. India's NSS uses consumption rather than income, as used in Brazil and China; due to consumption smoothing, income inequality tends to be higher than consumption inequality. The level of income inequality in India is likely to be higher than consumption inequality. The NSS does not include incomes, but one estimate based on incomes (though from a different survey to the NSS) found a Gini index of income inequality in India in 2004/05 of 0.53-still lower than in Brazil, but not by much, and higher than in China (Lanjouw and Murgai, 2009) .
So there are two potentially offsetting data problems in comparing poverty in India with that in Brazil and China. Average consumption from India's surveys may well underestimate mean income but it may well underestimate inequality too.
National accounts: This paper reports World Bank data on the NAS aggregates (GDP and PCE), which are based on official sources. These too can be questioned. Here the country that has figured most prominently in the debates in the literature is China, for which it has been argued that official estimates over-estimate the growth rate of GDP. In particular, Maddison 48 One argument against this view is that people care about relative deprivation relative to the norms within their own country. For a critical discussion of this view see Ravallion (2008a) . 49 See Ravallion et al. (2009) . On the differences between this line and the prevailing official line in India see Ravallion (2008b) . Note that India's and China's official poverty lines are closer to $1.00 per day at 2005 PPP.
(1998) has argued that the official statistics overstate China's GDP growth rate by about 2% points over the reform period.
50 While some degree of over-estimation appears likely, questions have also been raised about the Maddison's data and assumptions, notably in a detailed and comprehensive review by Holz (2006a,b) . 51 Holz's critique illustrates the tension between imposing international standards for data collection and adapting to local realities; for example, influenced by practices in some OECD countries, Maddison assumes zero growth of labor productivity in "non-material services", while Holz questions the appropriateness of that assumption in the Chinese transition context. PPPs: International comparisons of economic aggregates have long recognized that market exchange rates are deceptive, given that some commodities are not traded; this includes services but also many goods, including some food staples. Furthermore, there is likely to be a systematic effect, stemming from the fact that low real wages in developing countries entail that labor-intensive non-traded goods tend to be relatively cheap. Global economic measurement, including poverty measurement, has relied instead on PPPs, which give conversion rates for a given currency with the aim of assuring parity in terms of purchasing power over commodities, both internationally traded and non-traded. This paper uses the PPPs for "individual consumption by households" from World Bank (2008a,b), based on the 2005 International Comparison Program (ICP). This entailed a number of improvements over past ICP rounds, including in developing detailed product listings and descriptions, which add significantly to the cost of the data collection. Country coverage improved considerably. Most importantly in the present context, this was the first time China participated officially in the ICP; nor had India participated in the 1993 ICP (the prior round used for estimating global poverty measures). The Bank uses a multilateral extension of the bilateral Fisher price index known as the EKS method. On the advantages of this method over the alternative (Geary-Khamis) method see Ackland et al. (2006) .
The new PPPs still have some limitations, despite the improvements introduced by the ICP's 2005 round. Making the commodity bundles more comparable across countries (within a given region) invariably entails that some of the reference commodities are not typically consumed in certain countries, generating either missing values or prices drawn from unusual outlets. However, the only way to avoid this problem is to choose instead more representative country-specific bundles, which introduces a quality bias, whereby lower quality goods are priced in poor countries. Also, the weights attached to different commodities in the conventional PPP rate may not be appropriate for the poor; Chen and Ravallion (2009) examine the sensitivity of our results to the use of alternative "PPPs for the poor" available for a subset of countries from Deaton and Dupriez (2009) .
While in most countries the ICP price surveys had national coverage, for China, the ICP survey was confined to 11 cities. We treat the ICP PPP as an urban PPP for China and use the 50 More precisely, Maddison (1998) proposes a downward revision of 2.4% points for the GDP growth rate over 1978 Maddison and Wu (2008) propose a downward revision of 1.7% points over 1978-2003. 51 Also see Maddison's (2006) reply to Holz, and the latter's counter-reply (Holz, 2006b ). ratio of urban to rural national poverty lines to derive the corresponding rural poverty line in local currency units (Chen and Ravallion 2008) . For India the ICP included rural areas, but they were underrepresented. We derived urban and rural poverty lines consistent with both the urbanrural differential in the national poverty lines and the relevant features of the design of the ICP samples for India; further details can be found in Ravallion (2008b) . No adjustments were made for Brazil.
Given the changes in data and methodology between ICP rounds, PPPs for different benchmark years cannot be easily compared, and cannot be expected to be consistent with national data sources (Dalgaard and Sørensen, 2002; World Bank, 2008b) . We follow common practice in letting the national data override the ICP data for inter-temporal comparisons; this is the most reasonable position to take given the changes in methodology between different ICP rounds (World Bank, 2008b) . Thus the PPP conversion is only done once for each country, and all estimates are revised back in time consistently with the data for that country. 
